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The surfaces of the contact material 3 are 
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itofltemicnpfeaa^ - 



A 1" air diffiiser device 4 whidi is so consti- 
tuted Aat the ascending flow by the aeration bubbles 
comes into omt^ vndi'd^ contact material 3i and a 
?*aicdif3ptt«fc>riefr 
the tiesoe^^ildfti; byib 
iitfo ogta^^]^ tii^ iii^^ 3 kfe {H^yicfc^ 
the air diefiasi^^^B 4 ^ the air dif&ser device S 
aie alttitiuildy oferslBd. 



. l8ll^ad^d)ndvidthdlel.coiit9Gtln9t^ 
eadi b^KTMi soffidMly supplest iiteir ni^^ 
i$m aclivi^ iabiw die ascending jmd descend^ 
fbm eofne into contact alieibaidy with die contact 
maternda. Thus.didodpingofdieniicnioiganism 
layers diiB to enlaigcment is prevented. 

[Sgiue callottts} 

Treatment Tsink 1 

Hhiate 2 

Contact Material 3 

1" Air Difiuser Device 4 

2!^ Air Difiiisid- Device 5 
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A baicb^ wastewater beathuatrdevice in 



has a tteatihent tank filled wiA dbntact .material, a 1" 
air dififiiscr laem ^pissea so itet tl(6 ascetiding 
fldw.conKsint&'ciiaaW wi^^ 



flow ccmtes into contact with die cofitatt -material, 
and so Aat the fitst and secooii air difito meaitt 
operate altonatdy. 

Defirfted Dcscri|tiloti ^ th« Lfvtoliott 
0001- 

Indi^trialEieldorUsQ 

nuii loveuioii rdaies to iitiitiovtti tntcb-tyiie 



In these of devices diat use contact nale- 
nal. die repi^itioB of die bubUing cyde results in the 
buildup of microoiganism layers on the contact mar 
teiM. widi the result that diis anaeiolMc layer In- 
creases insldQ the oontkt material^ dierdiy retardiqg- 
dtt leactioU: Moieovei; die dudcetiiBd idcrong^^ 
J^ajfej5«tp1>^iMML 



PrforArt 

Batch-Qrpe wastewater treatinent devices have 
treatment taUks that are ^ed widi contact material 
diat retains micttX)isanismi. By mixing and propa- 
gating anaen^ic and a^obie micrOdrganisms on diis 
contact material, die contact material controls die 
CQDoentralion <rf acdvc-miciooigaiusins, prcvendng 
die eHKssive pntpagatite Of ih^^ 
theiel^y preveithlg die t|eadi((i of lai»5 quantities of 
acdvated shidgbL At the sune tim^ a goal of die con- 



of die cfevlce. CSee. for examplQ, the present aii|di- 
caat^ patent filii|g24tei?&} Also^anairdifiiiser 
meau i^provided in.4be tiisatii^ 
bubbles aii» idfeasedtfa»ii«t|h^»iMi^ 
air.diffiiser means to ptoinote die leacdon. 



f!bb1eiiis die Uvenddii Is liitedded to R^ve 



declmes and troublesome refdaoemeiit becomes nec- 
essaiy. Preventive measutes such as petjkxfic^waddog 
have been mtiuired ki order to ^event thete pK«^ 



fa light of diese issues, dw ptesent invention u 
intended to prevent die enlargeimnt of die miCi^ 
gaiusMi layer on die contact nuaierial tty makmg Im- 
provemedts to dw bubUug medxxL- 
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Ale»iS«rS(kMtigtiifelWbleiiis 

b order to achieve dds objedive. die 
batch-type wastewater treatment device of die pie< 
sent inventioii is provided widi a 1" air diifiiser 
means disposed so diat die ascending flow mates 
contact widi die contaa material, a 2*^ air difiiiser 
means disposed so diat die desoebdiiig flow makes 
contact widi die contact material, and so that die fli$t; 
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Opention of die Inventfon 

When die first and seooiid an- diffiiser n 



washed because dw ascending and desoendBttg flows 
allemalely mate contact widi die ooittact material so 
diat neidier the aerolMC mv anaetobic micnxMgan- 
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ems iiioeas&in quaitti^, and die microorganism 
layer does not become so enlatged that tbe layer 
would become dislodged. 
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nating the letease (tf aeration bubbles from the air 
diffiiser devices 4 and S. Note diait thie contact mate- 
rial 3 support stnicture, wastewater supply pipe, pu- 
rified water taltecrfr dewee and o^ structural p^ 
are omitted from die drawings. 

•oooa 



is the treatment tank. 2 Is Ae wastewatk^ 3 is a irin- 
ralityttfcwtacf material, 4is dw l"^diffiiserde- 
vice, i is the 2^ air dififoser deWc^ 6 is a Uqwer or 
. oiii&ryppi6ssttie air supply, thcs drdififiiserde- 
viim 4 aQd.5 ai^ connectisd to thfc hi|^ pressure air 
- -siippl^6:via)k>£ttoidvdves7afld8tri:;spec 

Sinoe ea^h (rf^^die contact matedals 3 is uiiitizied with 
a mk^rooiganifan hddii:^. part which iiKiy; for ex^ 
pte< be cOmiplSfBd of float [sic] ^ fihxws ifnateriai^ 
so ^ii^ ifa^ aeradon cyae. It is sub- 

meisedintiwuW^tsiBwaier^ Indiiscatjbodiment, 
the fill^ ijrtip of die fl^oooiBanism holding 

ilB4 l^lt? ain^^£sioi& 8^ that die filling r»» 
pnninult^ ftom 10% t6M%. Kioreovtir. d» contact 
niatftiil 3' is iiofflj^sed ^ multiple dements <fis- 
posed in contacit material masses 10 Winch are dis- 
pcM idativeiy densdj; and die ga^ between each 
caiaiatf naterial mass- 10 beeonft somewhat wider. 

oa». 

The air difluser device 4 is disposed beneadi 
die coirtact material mass a 
vice S is disposed so diat it is hi hxadons where the 
emaf»»jvali^ 3is iit^ is Id say 

4hit>is dis^iosiMisp itl8:iieae^'i^^ 
eadi of Ae contact qnpiQrial masses' la Fkirditt; the 
scienoidvslves 7 laid 8 ale actnidi^ 
cycles c^sevetal minutes to several lens of ndnntes 
by die rattod part th4 is ik)t dnira. dieiel^ 



scribed above, an asceiidhigftowtlKtt is created liy ~ 
die aeiadon bubbles ideased fibm did diifiiser device 
4 in die diiectioa. diown by die arrow in Ri||Hie 1 
when die air diffiiser device 4 <^«ef^ a«^ 
wMemaldng contact widi die coiitact materia 3, and 
the descending flow descends, piissing^ in i^eim. 
each oi the contact material masses 10. Mofitever.- 
wfaen the sir difiiiser device 5 opeiAtes, the ascoididg 
flow caused by die aeiadon biibUes kleasedfrtJin 
the air di£Riser device Sin die dir<Bctipn<^ the arrow ' 
m FigniB 2 ascends mthout cpndAg into cidnta^ 
dw contact niaterial 3, and die descencfiiig flow de- 
scends friiile com^g bMo cmM^ widi iiib codiaer 
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hi dds way, die ascending and descenduig flows 
ahematdy contact die contact material 3. and di6 
sorfice <rf die ctmtact material is washed Also^ as a 
mult <tf die alternating cotatactniade by.die oxy- 
gen-iidi ascending flow and die tislatively oxy- 
gen-poor descending flow, die aeioinc and anaerobic 
s combme mid pnqpagate <m die con- 
tact material 3. and dieir acdvadon is controlled to an 
appnyiialeleveL TherdSne. die nnicrooiganism layer 
does not ^ to die pdntdiat it w«lild bisccine dl^ 
lodged, and diere is no loprided uwteaiife ui ddter 
aerobic or anaerobic microotgamsms. 
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In litis embodimirat. a contaa materia 
rate of about 10% to 30% has been selected. Heie. 
die contaa material filiiiig late means die volume erf 
die filltng material ipdative to die wastewater vdume 
ind» treati?i«»ttanlc. Typically, it is. jqiowndtat 
aeitobic reacdiwis itt jpftaiiotisd when the quandiy of 
contact ma«^4js,5»tvjU. aijd conveissely diat when 



However, when die filling rate exceeds appiisii- 
mately 20%. T-N immediatdy begins to deotiase. 
IMS Indicates diat widi approxim^ 20% as the 
bdondaiK when die filling late is limvanaeiobic re- 
actions are msufMca^ and when it exc«»^:S^ 
aetobic reactions are insuil^ienL In tentis of T-^, 
'We believe that filling rates in ti^ ^ 



litde OMitact between die oxygen firom die microor- 
eanisnss and die contact tnaesrial. aiid cottd^ 
become anaeioblalto^^ 
neoessaiy torednpeilfaejb^ oaiygtiii dediaitd 
(BODX aiid 8iAceMi0bie4«adfoiis aretKomoted 
wbeiidie»&1ifiia,^nfit&tiii^^ 
miniraize dte ootttabtmatedid iilliQg nte as 8 BOD 
counteraiieasui& Qfl &e odicr hand, in Old* to re- 
duce total n|lic«eirCr-N).^U is neeessaiy.fo bdbnee 
redpro«diy die ojadtzingreactions in aetobic condi- 
dcms and'diedebinifying reacticmi: in anaoobic c<^ 
ditioQs, so as a coUntemwasare, it is d«^iiaUe to 
ncreasedieoontapt material filBngtate toaeekfsdn 



hi diis connection, Rgure 3 shows a typical 
«canq^ of Kseareh Rsidts obtained by die inyenlots. 
Conitoadii wasl(^pinterconsisdqg<tf gli^ fHy. 
ffc««tee^ Wpbtasshiiii'piioi^thai6 was used. 
die batch medwd, die filQqg rate of dw contact mal&- 
rialwasdiangejdatacyeleofonoeperday. 
sbidy of the idadbnship between the BOD and T-N 
reductitm rate (or die removal r9te) and die fUliffg 
rate indicated diat when die filling rate is between 
0% and Wb, higlbest levels tif BOD are dbudaoL 
Wlwn die finipgEate.cxceeds.20%, BOD immedi- 
ately decreases. Mtaeover. T-N is extrttndylow 
when die filling late is 0%. and shows a tendency to 
increase up to a fining rate of a|i|»oxlniately 20%. 



aeate die 0|>timal balance between the aeitibic and 
anaeiobic reactions widi dw hig!te$(i«i^oval iat«. 



Therefore, by sdecting fUling rates f4;^co^ 
tact material <rffrom 10% to 30%, atft^pj^^e^bily 
ti»mappio)timat^yl5%to2S%.£M!ir#«^aifi^ : 
results can be obtamed forht)di.giCHb .ai«ji^-rN. 
This is also an ef&ctivB mediod fqr ii^Vtiig dio 
above-desoUwd air difiiision ntetfisbiditattid^ tif^ ' 
tarn good tteatment reactions that ewtbteji'afll&i^ 
reductions hi bodi BOD and T-^lewb: Thefijliiiig 
rate of die contact material can be VariedaiSiXi^lng- 
to die treatment conditiQDS and. the ^'wkste wi- 
ter, so we beUeve it is posdbie to sei^ fi<^:4 range- 
diat is somewhat broader dian dw 10% to indi- 
cated m Figure 3. 

0014 

EBiBctorihelnvenlMni 

As described above, in die bateft-^ wa^ 
water iiesument device of diis lnvtitfib&. die. 



and its diickness (rfdus lajg^is conttoiled atatemati- 
cally to an a|»irq)riate dc|^ because ibe air diffuser 
means is designed so diat die asbendiag and de- 
scending flows altematdy make contact ttitfi die 
contact material. Moreover, dnce diemiCioQirganism 



nance is sunplified because diere is no need for 
waslung. Rirdiennme, by selecting a contact material 
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filiiag rate ai9i09ciinatiy 10% to 30% as in tiw 
■ en^xxiiinent, an excelleot balance between the aero- 
Ihc and anaenMc ieactk»s needed for denltnfic^ 
can he oi)luned, and U is po^Ue tor iffictease Oe 
detiitrificadoa rate. 

. . . i|d^|>tscn>tifliiii>riteD^^ 

die ccmstitution of an embodiment of thij 
inveation 

■FiffOcl SimpUfiedcn»ssectiOiialviewsiio<mg 
: diecqitetitutiotiofail«dibtid^ 
inveiitioii • 
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lYeatmenttank 




yi^sliswaiBr 
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Contact material 
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1 idrdSlfiuser device 
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2** air difiiiser device 
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Hi^ ptessuie air sui^Iy 
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Solenoid valve 
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Solendd valve 


10 


Contact material mass 
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Raesoft«diicti(m(%) 



.X Gintai«iitiaeriaIfi]Iing^iSi^(%) 
PosslUe selection laiige 
Ideal selecdon range 
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